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Neckles et al. 2005. Marine Ecology Progress Series 285:57-73. 
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Independent Recovery Trajectories: 
9-11 years to reach 95% cover 
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Monitoring Challenges: 
  Detecting trends before losses are irreversible 
 Forecasting changes in distribution and 
 condition 
  Predicting changes on large spatial scale 
  Efficient and affordable 
Hierarchical Monitoring Framework 
D
ec
re
as
in
g
 n
u
m
b
er
s 
o
f 
si
te
s 
 D
ec
re
as
in
g
 s
p
at
ia
l 
re
p
re
se
n
ta
ti
o
n
 
In
cr
ea
si
n
g
 s
am
p
le
 f
re
q
u
en
cy
 
 In
cr
ea
si
n
g
 n
u
m
b
er
 o
f 
v
ar
ia
b
le
s 
Neckles et al. 2012. Estuaries and Coasts 35:23–46. 
Broad inventories and remote sensing 
Regional surveys 
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3.8 
 
50m 
Tier 1 Mapping Tier 2 Baywide Survey Tier 3 Intensive Measures 
• Bed location 
• Bed size 
• Percent cover 
• Canopy height 
• Percent cover 
• Canopy height 
• Shoot density 
• Biomass 
• Light, temp, seds 
Multiple linear regression model: 
Biomass is dependent on Percent cover, canopy height 
R2 = 0.84 
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Threats to Eelgrass  
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Change in eelgrass 
in upper Casco Bay: 
the next two slides  
are views of the  
bed at the top of 
Maquoit Bay 
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Eelgrass Destroyed by Invasive European Green Crabs 
Neckles. 2015. Northeastern Naturalist 22:478-500. 
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to 
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Expanding Populations of  
Invasive Colonial Tunicates 
Carman et al., Management of Biological Invasions, submitted 
  It’s even more complicated! 
  Existing threats exacerbated by  
 direct and indirect effects of global 
 change   
  Long-term sustainability of 
 eelgrass in the Gulf of Maine will 
 demand multi-faceted approaches  
The Times,  
They Are A-Changin’... 
Thank you and  
best wishes for the  
next 75 years! 
